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DETAILED ACTION 



Response to Arguments 



1. 



Applicant's arguments regarding claims 13 and 19 have been fully considered but they 



are not persuasive. Applicant states (see page 13 of the Remarks) "The cited section of the 
Keeth reference (e.g., Keeth col. 4 lines 11-18 and col. 7 lines 44-51) describes the 
adjustment of a variety of vernier circuits within each DRAM to implement the timing 
adjustment. There is no description of any coarse versus fine calibration. Additionally, the 
vernier circuits are adjusted within the DRAMs, not the memory controller as in the 
claimed invention." First, claims 13 and 19 do not recite the coarse and fine calibration takes 
place within the memory controller. Furthermore, Keeth (U. S. Patent No. 6, 1 15, 318) discloses 
coarse and fine clock calibration for the operation of the clock of the DRAM in column 4, lines 
11-18. 

2. Applicant's arguments with respect to claims 1-12, 14-18, 20, and 22 have been 
considered but are moot in view of the new ground(s) of rejection. 



Claim Rejections - 35 USC § 103 



3. 



The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 



obviousness rejections set forth in this Office action: 



(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
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such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

4. Claims 1-3, 7, 8, and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

Yang et al. (previously cited in Office Action 1/8/2007) in view of Johnson et al. (US 

20030122696). 

Regarding claim 1 5 Yang et al. discloses a method for automatically calibrating intra- 
cycle timing relationships between command signals, data signals, and sampling signals by 
implementing programmable time delays (see column 3, lines 10-23) for an integrated circuit 
device SDRAM), comprising: 

generating command signals (see column 3, lines 36-43) for accessing an integrated 
circuit component; 

accessing data signals (see column 3, lines 36-43) for conveying data for the integrated 
circuit component; 

accessing sampling (clock) signals (see column 3, lines 36-43) for controlling the 
sampling of the data signals based on the rising edge of the clock signal (see column 3, lines 48- 
67); and 

automatically adjusting a phase (timing) relationship in a memory controller by adjusting 
programmable delays (see column 6, lines 20-25 and column 8, lines 41-67) between the 
command signals, the data signals, and the clock signals (as described in column 5, line 32- 
column 6, line 19) to calibrate (optimize) operation of the integrated circuit device. 

Yang et al. does not disclose the automatic adjusting is free of user input. However, 
Johnson et al. discloses calibrating timing (phase) relationships between control (command) and 
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data signals (see section 0001) 3 wherein calibrating the timing relationships between the data and 
command clocks also correctly calibrates the sampling (signals) of the data (see section 0006). 
The calibration takes place at initialization and does not require a user input as described in 
section 0006. Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the calibration of Yang et al. with the calibration of Johnson et al. 
since Johnson et al. states calibration at system initialization compensates for wide variations in 
individual device parameters (see section 0005). 

Regarding claim 2, Yang et al. further discloses the circuit device is an SDRAM (see 
column 3, lines 10-23). 

Regarding claim 3, Yang et al. further discloses adjusting a timing (phase) relationship is 
performed by a memory controller (Fig. 2, block 31, see column 6, lines 20-25) coupled to the 
SDRAM. 

Regarding claim 7, Yang et al. discloses a system (see Fig. 2) for automatically 
calibrating intra-cycle timing relationships between command signals, data signals, and sampling 
signals by implementing programmable time delays (see column 3, lines 10-23) for an integrated 
circuit device SDRAM), comprising: 

a controller (Fig. 2, block 31) for generating command signals (see column 3, lines 36- 
43) for accessing an integrated circuit component; 

a delay calibrator of programmable delays (see column 5, line 31 -column 6, line 25 and 
column 8, lines 41-67) integrated within the controller (see column 6, lines 20-25) for accessing 
data signals (see column 3, lines 36-43) for conveying data for the integrated circuit device and 
for accessing sampling (clock) signals (see column 3, lines 36-43) for controlling the sampling of 
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the data signals based on the rising edge of the clock signal (see column 3, lines 48-67), the delay 
calibrator configured to automatically adjust a phase (timing) relationship in a memory controller 
by adjusting programmable delays (see column 6, lines 20-25 and column 8, lines 41-67) 
between the command signals, the data signals, and the clock signals (as described in column 5, 
line 32-column 6, line 19 and column 8, lines 41-67) to calibrate (optimize) operation of the 
integrated circuit device, wherein a valid initial operation point is not required since the 
controller has the ability to calculate delays and set its own initialization point that offers the 
optimum system performance (see column 2, lines 30-39). 

Yang et al. does not disclose a valid initial operation point that exists within specified 
operating parameters is not required and wherein the automatic adjusting is free of user input. 
However, Johnson et al. discloses calibrating timing (phase) relationships between control 
(command) and data signals (see section 0001), wherein calibrating the timing relationships 
between the data and command clocks also correctly calibrates the sampling (signals) of the data 
(see section 0006). The calibration takes place at initialization and does not require a valid initial 
operation point that exists within specified operating parameters or a user input as described in 
section 0006. Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the calibration of Yang et al. with the calibration of Johnson et al. 
since Johnson et al. states calibration at system initialization compensates for wide variations in 
individual device parameters (see section 0005). 

Regarding claim 8, Yang et al. further discloses the circuit device is an SDRAM (see 
column 3, lines 10-23). 
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Regarding claim 12, Yang et al. discloses a method for finding an initialization point in a 
SDRAM (see column 2, lines 30-39) by altering intra-cycle timing relationships between 
command signals, data signals, and sampling (clock) signals by implementing programmable 
time delays (see column 3, lines 10-23) for the SDRAM, comprising: 

generating command signals (see column 3, lines 36-43) for accessing the SDRAM; 

accessing data signals (see column 3, lines 36-43) for conveying data for the SDRAM; 

accessing sampling (clock) signals (see column 3, lines 36-43) for controlling the 
sampling of the data signals based on the rising edge of the clock signal (see column 3, lines 48- 
67); and 

automatically adjusting a phase (timing) relationship in a memory controller by adjusting 
programmable delays (see column 6, lines 20-25 and column 8, lines 41-67) between the 
command signals, the data signals, and the clock signals (as described in column 5, line 32- 
column 6, line 19) to calibrate (optimize) operation of the DRAM and find an optimal 
initialization point (see column 2, lines 30-39), wherein a valid initial operation point is not 
required since the controller has the ability to calculate delays and set its own initialization point 
that offers the optimum system performance (see column 2, lines 30-39). 

Yang et al. does not disclose a valid initial operation point that exists within specified 
operating parameters is not required and wherein the automatic adjusting is free of user input. 
However, Johnson et al. discloses calibrating timing (phase) relationships between control 
(command) and data signals (see section 0001), wherein calibrating the timing relationships 
between the data and command clocks also correctly calibrates the sampling (signals) of the data 
(see section 0006). The calibration takes place at initialization and does not require a valid initial 
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operation point that exists within specified operating parameters or a user input as described in 
section 0006. Therefore, it would have been obvious to one skilled in the art at the time the 
invention was made to modify the calibration of Yang et al. with the calibration of Johnson et al. 
since Johnson et al. states calibration at system initialization compensates for wide variations in 
individual device parameters (see section 0005). 

5. Claims 4-6, 9-11, and 15-18 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Yang et al. (previously cited in Office Action 1/8/2007) in view of Johnson et al. (US 
20030122696) as applied to claims 2, 8, and 12, and in further view of Suzuki (previously cited 
in Office Action 1/8/2007). 

Regarding claims 4-6, 9-11, and 15-17, Yang et al. and Johnson et al. do not specifically 
disclose the calibrated SDRAM is a DDR SDRAM, the data signals comprise a plurality of DQ 
signals, or the sampling (clock) signals comprise a plurality of DQS signals. 

However, Suzuki et al. also discloses a memory controller (see Fig. 1, block 1 100) which 
controls a DDR SDRAM (see Fig. 1, block 1000), and provides both continuous data (DQ) 
signals and data strobe (DQS) signals to the DDR-SDRAM to enable both reading and writing 
for the DDR-SDRAM (see sections 0029-0030). Therefore, it would have been obvious to one 
skilled in the art at the time the invention was made to modify the SDRAM of Yang et al. and 
Johnson et al. with the DDR SDRAM of Suzuki since Suzuki states the DDR (double data rate) 
SDRAM provides higher frequency operation (than that of the SDRAM), see section 0004. 

Regarding claim 18, Yang et al. and Johnson et al. disclose all the limitations of claim 18 
(see rejection of claim 12), including the operations of the SDRAM written as software (see 
Yang et al., column 2, lines 11-16). Yang et al. and Johnson et al. do not specifically disclose 
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the calibrated SDRAM is a DDR SDRAM, the data signals comprise a plurality of DQ signals, 
or the sampling (clock) signals comprise a plurality of DQS signals. 

However, Suzuki et al. also discloses a memory controller (see Fig. 1, block 1 100) which 
controls a DDR SDRAM (see Fig. 1, block 1000), and provides both continuous data (DQ) 
signals and data strobe (DQS) signals to the DDR-SDRAM to determine both reading and 
writing operations for the DDR-SDRAM (see sections 0029-0030). Therefore, it would have 
been obvious to one skilled in the art at the time the invention was made to modify the SDRAM 
of Yang et al. and Johnson et al. with the DDR SDRAM (and DQ and DQS signals for control of 
the DDR SDRAM) of Suzuki since Suzuki states the DDR (double data rate) SDRAM provides 
higher frequency operation (than that of the SDRAM), see section 0004. 

6. Claims 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yang et 
al. (previously cited in Office Action 1/8/2007) in view of Johnson et al. (US 20030122696) as 
applied to claim 12, and in further in view of Keeth (previously cited in Office Action 1/8/2007). 

Regarding claims 13 and 14, Yang et al. discloses configuring the memory controller to 
operate with the DRAM in accordance with an optimal operating mode (see column 6, lines 20- 
25). Yang et al and Johnson et al. do not disclose the time delay operation involves performing a 
coarse time delay calibration by altering the timing relationship in accordance with a large step 
interval to find the operating mode of the DRAM component; and performing a fine time delay 
calibration by altering the phase relationship in accordance with a small step interval to optimize 
the operating mode of the DRAM component, wherein the optimal operating mode is determined 
by the fine calibration. 
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However, Keeth discloses a memory device (see Fig. 1) including a memory controller 
(see Fig. 1, block 22) coupled to a DRAM (Fig. 1, block 26), wherein minimum and maximum 
delays from command at the memory controller to read data an the memory controller are 
accommodated by performing vernier clock adjustments, wherein there is a coarse delay 
adjustment with a large bit interval and a fine delay adjustment with a smaller interval (within a 
bit period (see column 4, lines 11-18 and column 7, lines 44-51). Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to modify the timing delays 
of Yang et al. and Johnson et al. with the coarse and fine delay as disclosed by Keeth since Keeth 
states this coarse and fine (vernier) delay adjustment allows data to be accurately clocked in 
memory devices even at higher data transmission rates (see column 2, liens 46-55). 
7. Claims 19 and 20 are rejected under 35 U.S.C. 103(a) as being unpatentable over Yang et 
al. (previously cited in Office Action 1/8/2007) in view of Johnson et al. (US 200301222696) in 
view of Suzuki (previously cited in Office Action 1/8/2007) as applied to claim 18, and in further 
view of Keeth (previously cited in Office Action 1/8/2007). 

Regarding claims 19 and 20 (see above rejection of claim 18), Yang et al. discloses 
configuring the memory controller to operate with the DRAM in accordance with an optimal 
operating mode (see column 6, lines 20-25). Yang et al., Johnson et al., and Suzuki do not 
disclose the time delay operation involves performing a coarse time delay calibration by altering 
the timing relationship in accordance with a large step interval to find the operating mode of the 
DRAM component; and performing a fine time delay calibration by altering the phase 
relationship in accordance with a small step interval to optimize the operating mode of the 
DRAM component, wherein the optimal operating mode is determined by the fine calibration. 
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However, Keeth discloses a memory device (see Fig. 1) including a memory controller 
(see Fig. 1, block 22) coupled to a DRAM (Fig. 1, block 26), wherein minimum and maximum 
delays from command at the memory controller to read data an the memory controller are 
accommodated by performing vernier clock adjustments, wherein there is a coarse delay 
adjustment with a large bit interval and a fine delay adjustment with a smaller interval (within a 
bit period (see column 4, lines 1 1-18 and column 7, lines 44-51). Therefore, it would have been 
obvious to one skilled in the art at the time the invention was made to modify the timing delays 
of Yang et al., Johnson et al., and Suzuki with the coarse and fine delay as disclosed by Keeth 
since Keeth states this coarse and fine (vernier) delay adjustment allows data to be accurately 
clocked in memory devices even at higher data transmission rates (see column 2, liens 46-55). 
8. Claims 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over Yang et al. 
(previously cited in Office Action 1/8/2007) in view of Davis (previously cited in Office Action 
1/8/2007), and in further view of Johnson et al. (US 200301222696). 

Regarding claim 12, Yang et al. discloses in a memory controller, a method for finding an 
initialization (operating) point in a SDRAM (see column 2, lines 30-39) coupled to a memory 
controller of a microprocessor chip which represents a printed circuit board (see column 1, lines 
19-25) by altering intra-cycle timing relationships between command signals, data signals, and 
sampling (clock) signals by implementing programmable time delays (see column 3, lines 10-23) 
for the SDRAM, comprising: 

generating command signals (see column 3, lines 36-43) for accessing the SDRAM; 

accessing data signals (see column 3, lines 36-43) for conveying data for the SDRAM; 
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accessing sampling (clock) signals (see column 3, lines 36-43) for controlling the 
sampling of the data signals based on the rising edge of the clock signal (see column 3, lines 48- 
67); and 

automatically adjusting a phase (timing) relationship in a memory controller by adjusting 
programmable delays (see column 6, lines 20-25 and column 8 3 lines 41-67) between the 
command signals, the data signals, and the clock signals (as described in column 5, line 32- 
column 6, line 19) to calibrate (optimize) operation of the DRAM and find an optimal 
initialization point (see column 2, lines 30-39), wherein a valid initial operation point is not 
required since the controller has the ability to calculate delays and set its own initialization point 
that offers the optimum system performance (see column 2, lines 30-39). 

Yang et al. does not specifically disclose the DRAM component is inoperable at specified 
initial operating parameters, wherein the automatic altering is performed free of user input. 

However, as described above, Yang et al. discloses the memory controller has the ability 
to calculate delays and set its own initialization point that offers the optimum system 
performance (see column 2, lines 30-39). Davis further discloses operating points for the DRAM 
control and data signals wherein the DRAM produces invalid data (or is inoperable), see column 
2, lines 30-49). Therefore, it would have been obvious to set an initialization point in Yang et al. 
when the DRAM produces invalid data as described by Davis since Yang et al. states calculating 
delays and setting an initialization point offers the optimum system performance (see column 2, 
lines 30-39). 

Johnson et al. further discloses calibrating timing (phase) relationships between control 
(command) and data signals (see section 0001), wherein calibrating the timing relationships 
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between the data and command clocks also correctly calibrates the sampling (signals) of the data 
(see section 0006). The calibration takes place at initialization and does not require a user input 
as described in section 0006. Therefore, it would have been obvious to one skilled in the art at 
the time the invention was made to modify the calibration of Yang et al. and Davis with the 
calibration of Johnson et al. since Johnson et al states calibration at system initialization 
compensates for wide variations in individual device parameters (see section 0005). 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Curtis B. Odom whose telephone number is 571-272-3046. The 
examiner can normally be reached on Monday- Friday, 8-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Shuwang Liu can be reached on 571-272-3036. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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